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DETAILED ACTION 

Continued Prosecution Application 

The RCE filed on 7/28/08 is acceptable and an action on the RCE follows. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

2. Claims 1 -1 1 and 1 4 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Murakami et al, USP 6,550,567, in view of Fleytman, USP 
6,098,480. 

Murakami discloses a worm gear for a vehicle steering system comprising: 

• A shaft (attached to worm gear 71 ) swivably mounted for swivel ing 
in the radial direction (in the direction of Y) 

• A worm (71 ) disposed in a rotationally fixed manner on said shaft 
(71 is part of shaft) 

• A worm wheel (72) preloaded in the radial direction (meshing with 
teeth of worm causes some preloading) 

• A housing (8) 

• A fixed bearing (11) 
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• A loose bearing (10, moves inside and relative to 22 via elastic 
members 20) 

• A slot (81) 

• A support ring (22), said loose bearing (10) bears against said 
housing (8) via said support ring (22, 20 connects the bearing to the 
ring, the ring connects to the housing) 

• A spring element/anti-twist device (20, elastic member) disposed 
between the loose bearing and the housing (via the support ring 
22). It is to noted that the spring and anti-twist device are the same 
device as disclosed by the applicant on pg 8 In 14 of the 
specification submitted on 11/4/04. 

• The spring element is a plate spring (Fig. 8 shows the elastic 
member 20 as a plate spring), or a leaf spring (Fig. 5 shows the 
elastic member 20 as a leaf spring connected to the housing via the 
support ring) 

• A motor (6) 

• The worm (71 ) is cantilevered on the shaft (see Fig. 4) 

• The shaft is mounted in the housing (8) by means of rolling 
bearings (fixed bearing 1 1 ) 

Murakami does not disclose that the worm wheel has teeth that have 
different pressure angles on the left and the right so that the normal force 


Application/Control Number: Error! Unknown Page 4 

document property name. 

Art Unit: 3682 

between said worm and said worm wheel is independent of the direction of 
rotation of a torque exerted on said worm by said worm wheel. 

Fleytman teaches a gear (34) that has teeth that have different pressure 
angles on the left and right (<t> g1 and <t> g2 ) so that the normal force between said 
worm and said worm wheel is independent of the direction of rotation of a torque 
exerted on said worm by said worm wheel for the purpose of providing an 
assembly which has improved efficiency and component life, is quieter, has 
higher torque handling capacity, improved weight savings and packing, and 
reduces effect of shock loading (C2/L12-18). 

It would have been obvious to one having ordinary skill in the art at the 
time of the invention to modify the teachings of Murakami and provide a gear that 
has teeth that have different pressure angles on the left and right so that the 
normal force between said worm and said worm wheel is independent of the 
direction of rotation of a torque exerted on said worm by said worm wheel, as 
taught by Fleytman, for the purpose of providing an assembly which has 
improved efficiency and component life, is quieter, has higher torque handling 
capacity, improved weight savings and packing, and reduces effect of shock 
loading. 

3. Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Murakami '567 in view of Fleytman '480 and further in view of 
Lu et al, USP 6,046,560. 


Application/Control Number: Error! Unknown Page 5 

document property name. 

Art Unit: 3682 

Murakami in view of Fleytman discloses all of the claimed subject matter 
as applied to elms 1-1 1 above and Murakami also discloses that the motor (6) 
has an output shaft (12). 

Murakami in view of Fleytman does not disclose that the motor has three- 
phases and FET's are used to short-circuit at least two phases. 

Lu teaches that a motor has three phases (Aa, Bb and Dd) and FET's 
(switches) are used to short-circuit the phase (turn the phases on and off C9/L39- 
C10/L12) for the purpose providing a motor that has the capability of adjusting 
current through the phase to assist in the steering of a vehicle (C1 0/L1 1 -1 2). 

It would have been obvious to one having ordinary skill in the art at the 
time of the invention to modify the teachings of Murakami in view of Fleytman 
and provide a motor has three phases and FET's are used to short-circuit the 
phase, as taught by Lu, for the purpose providing a motor that has the capability 
of adjusting current through the phase to assist in the steering of a vehicle. 
Double Patenting 

4. Claims 1-11 and 14 are rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claims 1-20 of 
U.S. Patent No. 6,860,829 in view of U.S. Patent No. 6,098,480 to Fleytman. 
Claims 1-11 and 14 of USP 6,860,829 discloses a worm gear for a vehicle 
steering system which comprises a shaft, a worm, a worm wheel, a housing, a 
fixed bearing, a loose (moveable) bearing, a support ring, and a spring element. 
Claims 1-11 and 14 do not disclose that the worm wheel has teeth, each said 
tooth having right and left tooth flanks which are inclined at respective pressure 
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angles that are different between the left and right flanks (Fleytman, d> g i and 
<3>g 2 ). In view of the teachings of Fleytman it would have been obvious to one 
having ordinary skill in the art to modify claims 1-11 and 14 of USP 6,860,829 
and make the gear teeth with different pressure angles on the left and right side 
of the teeth, as taught by Fleytman, for the purpose of providing an assembly 
which has improved efficiency and component life, is quieter, has higher torque 
handling capacity, improved weight savings and packing, and reduces effect of 
shock loading (C2/L12-18). 

Note: Re the phrase "adapted to" claim scope is not limited by claim language 
that suggests or makes optional but does not require steps to be performed, or 
by claim language that does not limit a claim to a particular structure. See MPEP 
2106 and 21 11.04 

Response to Arguments 

5. Applicant's arguments filed 7/28/08 have been fully considered but they 
are not persuasive. 

6. The Applicant argues that Fleytman is not a valid reference since 
Fleytman does not disclose "that the normal force between the worm and said 
worm wheel is independent of the direction of rotation." 

The claims do not recite any structure of the two pressure angles that 
defines this normal force relationship. As broadly defined any gear can have this 
feature if the gear teeth of the worm are identical around the circumference, the 
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gear teeth of the worm wheel are identical around the circumference and the two 
gears are held so that they do not disengage with each other. If these three 
conditions are satisfied, which they are in Fleytman, at every point of full 
engagement of the two teeth the normal force will always be the same regardless 
of the direction of rotation. Since the normal force at full engagement will always 
be the same, regardless of the direction of rotation, the normal force is indeed 
independent of the direction of rotation. 

7. The Applicant argues that Fleytman is not a valid reference since it is not 
a bidirectionally driven worm gear. 

First, the claim does not require that the worm gear must be a 
bidirectionally driven worm gear. The Applicant states that the limitation "so that 
the normal force between the worm and the worm wheel is independent of the 
direction of rotation of a torque exerted" requires that the worm be bidirectionally 
driven. This does not require that worm be bidirectionally driven, the only 
requirement from this limitation is that the normal forces be independent of the 
direction of rotation and since the normal forces between the two gears in 
Fleytman do not depend on the direction of rotation they are independent from it. 

Second, if the claim where to require a bidirectionally driven worm gear 
Fleytman does indeed disclose this. Fleytman discloses that the gear is used to 
power a drive axle of a vehicle. If the worm was not a bidirectional worm then 
the vehicle would only move in one direction. In addition, the Applicant is relying 
on the phrase "typically, the drive side of the gear tooth receives loading while 
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the coast side does not" as evidence that worm is not a bidirectional worm. This 
does not say that the gear is not a bidirectional worm. This phrase only says that 
it the drive side typically receives the load, but it does not limit it to only being 
received by the drive side. 

Conclusion 

This is a RCE of applicant's earlier Application No. 10/506854. All claims 
are drawn to the same invention claimed in the earlier application and could have 
been finally rejected on the grounds and art of record in the next Office action if 
they had been entered in the earlier application. Accordingly, THIS ACTION IS 
MADE FINAL even though it is a first action in this case. See MPEP 
§ 706.07(b). Applicant is reminded of the extension of time policy as set forth in 
37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1 .1 36(a) will be 
calculated from the mailing date of the advisory action. In no, however, event will 
the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to James Pilkington whose telephone number is 
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(571) 272-5052. The examiner can normally be reached on Monday-Friday 
8:00AM-4:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Richard Ridley can be reached on (571) 272-6917. The 
fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 

/J. P.I 

Examiner, Art Unit 3682 
8/5/08 


/Richard WL Ridley/ 

Supervisory Patent Examiner, Art Unit 3682 


